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VI ABSTRAm 

Bis(2-nitro-2-azapropyl) ether which is prepared bv 
reacring one mole I-hydroxyo2-nitro-2-azapropane wiri 
one mole of 2-nitro-2-azapropyl trifluoroacetate or 2- 
nitro-2:azapropyl acetate. 

9 Claims, 1 Drawing Sheet 
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PHASE D I AGRAM . 

his (Z-nitro-2-uzapropyl) ether/ 
N,N’-dimethyl mrthylenedinitramine 
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This invention relates to ethers and more specificall\ 
5 

c 
to ethers containing nitroamine groups. 

State-of-the-art high energy plasticizers which have 
been and art being used in energetic compositions are 
nitroglycerin (NG) and bis(2.2,2-fhrorodinitroethyl) 10 
formal (FEFO). While these materjals represent the 
best compromise among available plasticizers, the) 
have many undesirable properties such as high volatil- 
ity, high melting point, modest plasticizing ability, high 
toxicity, high sensitivity, and, in part, low thermal sta- 1s 
bility and high cost. 

In addition, it would be desirabie tu provide pkticiz- 
ers which will contribute to lower flame temperatures 
for propeIlants. 

20 
SUMMARY OF THE IWENTIOX 

Accordingly, an object of this invention is to provide 
a new energetic compound. 

Another object of this invention is to provide a new 25 
energcric compound for use in propellant plasticizers. 

A further object of this invention is to provide a ~CW 
energetic compound which will contribute to lower 
flame temperatures in propellants. 

These and other objecrs of this invention are 30 
achieved by providing, 

bis(2-nitrog2-azapropyl) ether which is prepared by 
reacting one mole of an acetate of the formula 

wherein R is -CF; or -CH;, with one mole of I- 
hydrox~-2lnitro-2-azpropane. 40 

The FIGURE presents the melting points for binarv 
mixtures of bis(2-nitro-2-atapropvl)~ ether and X.S’- 
dimethyl methylenedinitramine. 45 

DETAILED DESCRIPTIUN OF THE 
PREFERRED EMBODIMEXT 

Pksticizers containing onh nitramine moieties as 5O 
entrgeric groups are desirabk for certain propellant 
applications because they contribute to low flame tem- 
peratures. However, because of the tendency of nitra- 
mines to have high melting points, no suitable nitramine 
plasticizers are currently in use or available. 55 

Bis(2-nitro-2cazapropyl) ether, 

Is a reiativelg low melting nitramine (m.p. W-42’ C.) 
wifh potential plasricizer properties for poivmers such 
as cellulose acetate butyrate (CAB), nitrocellulose ’ 
(XC). and acrvlare elastomers. This can be concluded 65 
from the demonstrated plasticizing ability for nirrocel- 
Iulose of the higher melting ?WV-&methyl me- 
thylenedinitramine (DMMD), 

Bis(2-nitro-2-azapropvl) ether, like N.W-dimethyl s 
methvlenedinitramine, is by itself too high melting to be 
useful as a unitary plasticizer; but when mixed with 
suitable additives, a melting paint sufficiently low can 
result. See the FIGURE which presents a graph show 
ing the melting point versus composition for various 
binary mixtures of bis(24tro-20az;apropyl) ether and 
N,N’-dimethyi methylenedinitramine, Preferably the 
binary mixture comprises from 30 to 70 molar percent 
of bis(2-nitro-21azapropyl) ether with the remainder 
being N,N’-dimethyl methylenedinitrtine; more pre- 
ferred is a I: 1 molar eutectic mixture which has the 
minimum melting point of 19*-20’ C. The i:l molar 
tutectic mixture readily plasticizes nitrocellulose (NC) 
and cehhse acetate butyrate (CAB). ?“hk 19 eutectic 
mixture was also found to hsve better compatibility 
than nitrate ester or C-Nitro compunds with unsatu- 
rated materials such as cyclohexene, and thus may be a 
suitable plasticizer for the widely used polybutadiene 
binders. Finally, the 19 molar eutectic mixture of bis(2- 
nitro-2-azapropyl) ether and N,N’-dimcthyl me- 
thylencdiamine has a good energy content and excelSent 
thermal stability. 

Bis(Z-nitro-2-arapropyl) ether can be prepared by 
reacting one molt of l-hydroxy-2-nitru-2-~propane 
with one mole of 2-nitro-2-azqopyl acetate in the 
presence of a Ikwis acid catakst. The preferred Lewis 
acid caalyst is boron trifluoride. The preferred solvent 
is dichloromethane, but other inert halocarbon sokents 
also can be used. 

A preferred method of preparing bis(2-nitro-2-aza- 
propyl) ether is to react one mole of 10hydroxy*2ktro- 
2.azapropane with one mole of 2-nitro-2-azapropyl tri- 
Duoroacetate. The reaction is run in a polar solvent. 
preferably acetonitrile. so catalvst is needed+ This reac- I 
tion is run at a temperature of from - 30’ C. t0 + SO” C. 
and preferably from -25’ C. to +25’ C., under a vat- 
uum which removes the trifluoroacetic acid generated 
by the reacrion. Example 3 illustrates this reaction. 

The 2-nitro-24zapr0pyI trifluoroacetate is prepared 
bv reacting one mole of trifluoroacetic anhydride with e 
one mole of f -hydroxy-24tro-2-apropane. The pre- 
ferred reaction temperature is from about -5’ C. to 
about 0’ C. A suitable halocarbon solvent such as dib 
chloromethane is used as the solvent. Example 2 illus- 
trates this reaction. 

The general nature of the invention having been set 
forth, the following examples are presenred as specific 
illustrations thereof. It will be understood that the in- 
vention is nut limited to these specific examples but is 
susceptible to vtious modifications that will be recog- - 
nited by one of ordinary skill in the art. 

The starting material 2-nitro-2-aza-l -propanol was 
prepared by the following method quoted from G, A. 
Gareev et al, Zhut Org. Khim (Engl. Trunsl.) 7, 197 1, p. 
631 

“To 52.5 ml of 32% formaldehyde we added 30.4 g of 
methylnitroamine. The mixture was stirred for one hour 
at 20” C., and the product was extracted with methylene 
chloride (3 x 50 ml). The extract was dried with magne- 
sium suNare and evaporated under vacuum. The color- 
less liquid which remained u*as . . . [2-nitro-2-aza-l- 
propanol]. The yield was 41.6 g (98%), d$O 1.3083, 



.H l 5,186,770 
3 

I# 1.4720. MRD 22.69 (calculated 22.42). IR spectrum, 
cm - I: 1535 and 1550 (NN02), 3545 (OH). The liquid 
crystallized on standing in the cold. The crystals melted 
at 33”-34” C. Found %: C 22.80, H 6.10, N 26.50. 
CzH&& Calculated %: C 22.64, H 5.66, N 26.42.” 

EXAMPLE 1 
2-nitro-2-azapropyl acetate (Prior Art Method) 

To a stirred mixture of IO.6 g of 2-nitro-2-aza-I- 
propanol and 25 ml uf dichloromethane under a nitro- 
gen atmosphere was added dropwise and with ice-cool- 
ing 12 g of ace@ chloride. The cooling bath was rem 
moved and the mixture was slowly heated to reflux. 
After 3 hours the solution was allowed to coal and was 
then triturated with 50 ml of ice water. The organic 
phase was separated, dried (MgSOa), and distilled. The 
product 2-nitro-2-azapropyl acetate had bp. 56’-57’ C. 
at 0.07 mm Hg. 

EXAMPLE 2 
2-nitro-2-azapropyl trifluoroacetite 

Trifluoroacetic anhydride (80 ml, 118.4 g, 0.56 moles) 
WELS added to a stirred solution of Lhydrdxy-2-nitro-2- 
azapropane (40.0 g, 0.38 moles) in dichloromethane (60 
ml) at - 5’ to 0’ C. during 14 hours. The resulting solu- 
tion was then distilled without warming at 20 mm, then 

* 10 3 mm. The product was disrilled at 1.5 mm, 45’ C., to 
give 2&rog2-azapropyl trjfiuoroacttate; yield: 48 g 
(63%). 

‘H*N.M,R+ (CDCIJ/TMSj&f):6= 3.58 (Se 3 H), 6.08 
ppm 6, 2 HI. 

EXAMPLE 3 

bis(2onitro-2-atapropy1) ether . 
I-Wydroxy-2-nitro-2-azapropanc (0.52 g, 4.9 mm@ 

and acetonitrile (CL5 ml) were stirred under nitrogen at 
- 20” C. as 2-nitro-I-azapropyl tfinuoroacetate ( 1.09 g, 
5.4 mmol) was added in one portion. The reaction flask 
was immediately connected to a vacuum pump and 
brought to 1-2 mm during several minutes. The rcac- 
tion temperature was allowed to warm to ambient dur- 
ing 21 hours. a precipitare forming at about IO’ C. After 
stirring an additional 14 hours, the vacuum was re- 
moved and cold ether (5 ml) was stirred with the solid 
mass 5 minutes before fiitcring bis(2-nitro-2-azapropyl) 
ether; yield: 0.83 g (87%); m.p. KY-38.5’ C. Recrystalli- 
zation from ether gave bis(2-nitrog2-azapropyl) ether; 

4 
yield: 0.55 g (No/t); m.p. 38*-N” C. The analytical 
sampje melted at 40.6’-429 C. 

*I+N.M.R. (CDC13TTMSjn&6= 3.47 (s, 6 W); 5.38 
ppm 6, 4 HI. 

Obviously, numerous modifications and variations of 
the present invention are possible in light of the above 
teachings+ It is therefore to be understood that within 
the scope of the appended claims the invention may be 
practiced otherwise than as specifically described 
herein, 

What is claimed and desired to be secured bv ktters I 
Patent of the United States is: 

1. bis(2-nitro-2gazapropyI) ether. 
2. An energetic plasticizer consisting essentially of a 

binary mixture of from about 30 to about 70 mole per- 
cent of b&(2-nitro-20azapropyl) ether with the remain- 
der being essentially N,N’-dimethyl methylenedinitra- 
mine. 

3* The plasticizer of claim 2 which is a I: 1 molar 
eutectic mixture of bis(2-nitro-t-azapropyl) ether and 
N,N’dimethyl methylenedinitramine. 

4. A method af preparing bis(2~nitroD2-araprop~~l) 
ether comprising: 

(1) reacting one mole of 2-nitro-Z-azapropvl trifluor- 
oacetate with one mole of 1 -hydroxy~2-nitro-2-g 
propane in a polar Solvent at a temperature from 
- 30’ C. to + SO” C. to form bis(2-nitro-2.azapro- 
pyl) ether; and 

(2) isolating the product bis(2-nitro-2-azapropyl) 
ether. 

5. The method of claim 4 wherein step (1) is run at a 
temperature of from -25* C. to + 25’ C. 

6. The method of claim 4 wherein step (1) is per- 
formed under vacuum to remove the trinuoroacetic 
acid generated by the reaction. 

7. The method of claim 4 wherein the reaction of step 
(1) is run in acetonitrile. 

8. A method of preparing bis(2-nitro-2oazapropyl) 
ether comprising: 

(1) reacting one mole of 2-nitro-2-azapropyl acetate 
with one mole of l-hydrox?;-2-nitro-Z-a~propane 
in the presence of a Lewis acid catalyst in an inen 
halocarbon solvent to form bis(2-nitro-2=azapro- 
pyl) ether; and 

(2) isolating the product bis(2-nitro-2-azapropyl) 
ether. 

9+ The method of claim 8 wherein the Lewis acid is 
boron trifluoride. 
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